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(§) Paper having crossdlrectional regions of variable basis weight 

@ This invention describes paper having 
crossdirectional regions (11) having increased 
basis weight The paper of this invention is 
especially useful as a wrapping material for a 
smoking article. The paper may be produced by 
depositing additional material onto a moving 
base web (16) in a papermaking machine (10). 
The additional material is deposited by means 
of a rotating drum (21) containing a plurality of 
slits through which the additional material pas- 
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Background of the Invention 



flavors to the smoking article upon combustion. 



This invention relates to paper and its production. 
More specifically, this invention relates to a nonlami- 
nated paper of variable basis weight. In a preferred 
embodiment of the present invention, the paper des- 
cribed herein possesses regions of increased basis 
weight These regions of increased basis weight are 
crossdirectional, i.e., they are oriented substantially 
parallel to the crossdirection of the paper and ortho- 
gonal to the machine direction of the paper. As used 
herein, basis weight is meant the weight of the paper 
per unit surface area, and is expressed in grams per 
square meter. 

Paper such as that described herein is particu- 
larly useful as a wrapping material for smoking arti- 
cles, although other uses are within the scope of this 
invention. For example, the paperof this invention has 
applications in banking, industrial, and household 
uses. 

In the papermaking art, it is often customary to 
produce paper whose basis weight is as uniform as 
possible. Sheets of paper produced during standard 
papermaking processes are, therefore, usually of 
uniform basis weight when the paper is considered as 
a whole. Microscopic variations in the baste weight of 
the paper do nonetheless occur because of variations 
in the size of the constituent fibers or fluctuations in 
the manufacturing process. 

Paper used in the tobacco industry as cigarette 
wrapping material has commonly been of uniform 
basis weight to promote even bum characteristics in 
the smoking article. It is now desirable to produce a 
cigarette wrapping paper which imparts special bum 
characteristics, e.g., the paper promotes a decrease 
in the static bum rate of the smoking article to the point 
that combustion of the article is decreased, substan- 
tially negligible, or terminates altogether. 

There have been attempts to produce non-lami- 
nated paper of increased thickness. For example, 
Blake United States patent 4,239,591 refers to the 
production of paper having either islands or continu- 
ous regions of increased thickness. One drawback of 
this invention is that the regions of increased thick- 
ness run in the direction that the web is laid down. 

There have been attempts to produce wrappers 
for smoking articles designed to reduce the ignition 
proclivity of the smoking article. For example, Hampl 
United States patent 4,739,775 refers to wrappers 
which have bands laminated to cigarette paper. 

Mentzel United States patent 4,945,932 refers to 
a cigarette of reduced combustion proclivity having 
batonned paper. 

There have been attempts to decrease the bum 
rate of wrapping materials for smoking articles. These 
attempts involve incorporating into the wrapping ma- 
terial a bum retardant such as magnesium acetate. 
These bum retardants can contribute undesirable 



Summary of the Invention 

5 These and other problems are overcome in 

accordance with the present invention by providing a 
paper comprising a base web having a plurality of 
crossdirectional regions of increased basis weight 
The paper of this invention, once incorporated 

w into a smoking article, promotes an overall decrease 
in the static bum rate of the smoking article. The paper 
of this invention may be produced by depositing 
additional material, such as pulp stock, onto a base 
web of pulp of generally uniform thickness in the web- 

15 forming area of a paper machine in either wet or dry 
methods of paper production. The additional stock 
may be deposited onto the base web by means of a 
rotating drum having a plurality of longitudinal slits 
through which the pulp passes. 

20 

Brief Description Of The Drawings 

The above and other objects and advantages of 
this invention will be apparent upon consideration of 
25 the following detailed description, taken in conjunc- 
tion with the accompanying drawings, in which like 
reference characters refer to like parts throughout, 
and in which: 

FIG. 1 depicts a simplified schematic illustration 
30 of a portion of a papermaking line, from a point from 
the headbox to the press section of a Fourdrinier 
papermaking machine. 

FIG. 2 depicts an end-on view of the applicator 
means which deposits additional material. 
35 FIG. 3 depicts a paper sample having a plurality 
of regions of increased basis weight 

FIG. 4 depicts a simplified illustration of a smok- 
ing article incorporating the paper of the present 
invention. 

40 

Detailed Description Of The Invention 

The present invention relates to a non-laminated 
paper of variable basis weight The paper of this 

45 invention possesses crossdirectional regions having 
a basis weight different from that of the base web. In 
a preferred embodiment, the crossdirectional regions 
have a basis weight greater than the basis weight of 
the base web. As used herein, "paper* is the paperof 

so this invention, "base web" is the portion of the paper 
without the regions of increased basis weight, and 
"crossdirectional regions" are the regions of variable 
basis weight in the crossdirection. 

An increase in basis weight may be achieved by 

55 providing a paper with localized regions with either (1) 
increased thickness and/or (2) increased density. The 
increase in basis weight may be accomplished by 
depositing, onto an existing pulp web in a papermak- 
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ing machine, additional material such as a second 
quantity of pulp or, alternatively, a filler material. 
Some examples of additional materials are highly 
refined pulp, high surface area cellulosic fibers, micro- 
crystalline cellulose or a mixture of highly refined pulp 5 
and calcium carbonate. Additional material may also 
include materials that confer distinctive qualities upon 
the paper, such as compounds which are detectable 
by electromagnetic means, inks, dyes and the like. 
Hereinafter the additional materials are referred to as 1 o 
"material." 

The paper of this invention may be produced from 
any lignocellulosic pulp, such as softwood or 
hardwood pulp. Preferably, however, the pulp iscel- 
lulosic pulp, and more preferably, the pulp is derived is 
from non-wood plants such as grasses. Most prefer- 
ably, the pulp is flax pulp. 

While paper commonly used to overwrap smok- 
ing articles has a basis weight of about 20-30 g/m 2 , 
the paper of this invention has an average basis 20 
weight of about 25-70 g/m 2 . The cross-directional reg- 
ions preferably have a basis weight above that of the 
base web. More preferably, the crossdirectional reg- 
ions have an increase in basis weight up to about 
1 00% above that of the basis weight of the base web. 25 
Most preferably, the crossdirectional regions have an 
increase in basis weight about 0.01-30% above that 
of the base web. 

The crossdirectional regions, although they pos- 
sess increased basis weight, are preferably of sub- 30 
stantially the same thickness as the base web. The 
paper of this invention, therefore, is of substantially 
uniform thickness when viewed as a whole. Prefer- 
ably, the base web has a thickness of about 0.001- 
0.004 inches. The crossdirectional regions have a 35 
thickness amounting to no more than about 50% gre- 
ater than the thickness of the base web. More prefer- 
ably, the crossdirectional regions have a thickness of 
no more than about 1 0% greater than that of the base 
web. 40 

The paper of the present invention, once incorpo- 
rated into a smoking article, is capable of promoting 
uneven bum characteristics, e.g., the static burn rate 
of the smoking article decreases to the point that com- 
bustion of the article is substantially negligible or ter- 45 
minates altogether. The porosity of the paper 
wrapping of a smoking article plays a major role in 
altering the static bum rate of the smoking article. 
While not wishing to be bound by theory, it is believed 
that oxygen must diffuse through the paperto the 50 
burning tobacco to support combustion; when oxygen 
has difficulty passing through the paper, the rate of 
combustion decreases. Combustion, the interaction 
of tobacco with oxygen to produce heat and light, is 
flame! ess and glowing. 55 

For example, the porosity of the wrapping mate- 
rials normally found in smoking articles such as 
cigarettes is about 25-60 Cores ta. Wrapping mate- 



rials such as these, of which the base web is a mem- 
ber, result in a smoking article which has a static bum 
rate of about 6-1 0 min for a segment 40 mm in length. 
The crossdirectional regions of the present invention, 
however, have a porosity of up to about 10 Coresta, 
resulting In a static bum time of about 10-20 min in a 
banded region 40 mm in length. If desired, the por- 
osity of either the base web or the regions may be 
altered by conventional methods such as electrostatic 
perforation. 

As stated above, the paper of this invention, once 
incorporated into a smoking article, may also promote 
self-extinguishment of the smoking article. For 
example, a conventional cigarette will smolder with- 
out extinguishment until all combustible material has 
been consumed. A smoking article made from the 
paper of this invention will smolder for about 0.54 
minutes before extinguishing. Those skilled in the art 
will understand that the time before a smoking article 
made from the paper of this invention serf-exting- 
uishes will depend upon the width of the crossdirec- 
tional regions, the porosity of the base web and the 
crossdirectional regions, the spacing between bands 
and any bum additives used. The time-to-extinguish- 
ment, therefore, may be determined and manipulated 
by simple experimentation with these parameters. 

The dimensions of the crossdirectional regions 
will also affect the bum characteristics of the paper 
and, consequently, the smoking article. In particular, 
the width of the crossdirectional regions exerts a gre- 
ater effect on the bum rate than the length. Preferably, 
the crossdirectional regions have a width of about 1- 
1 0 mm (more preferably 3-7 mm). Most preferably, the 
crossdirectional regions are of about 5 mm. The 
length of the crossdirectional regions should be sub- 
stantially the same as the circumference of a smoking 
article such as a cigarette. 

In a separate embodiment of the present inven- 
tion, the crossdirectional regions may be of various 
regular and irregular geometric forms, shapes, and 
sizes. Furthermore, the crossdirectional regions may 
be either contiguous or non-contiguous. As used 
herein, "contiguous" is meant to include a single, unin- 
terrupted crossdirectional region of increased basis 
weight, and "non-contiguous" is meant to include a 
divided area of increased basis weight so that a 
plurality of separate sections in the crossdirection 
results. 

The distance between the crossdirectional reg- 
ions will also affect the bum rate. For example, the 
greater the separation between crossdirectional reg- 
ions, the faster a smoking article made from the paper 
will bum. The crossdirectional regions should be dis- 
posed equidistant to each other, although nonuniform 
spacing between the crossdirectional regions is con- 
templated by this invention. Preferably, the 
crossdirectional regions are positioned about 5-40 
mm (more preferably about 15-30 mm) apart, 
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measured center-to-center of the crossd fractional 
regions. Most preferably, the crossdirectionaJ regions 
are about 21 mm apart. 

The paper of this invention may also contain 
about 0-1 % (preferably about 0.6%) by weight mono- s 
ammonium phosphate. This chemical tends to reduce 
unattractive streaking of the paper due to conden- 
sation on the inside of the paper following puffs. The 
tendency of the paper to streak in this manner is 
increased because the overall porosity of the paper 10 
has been reduced. Monoammonium phosphate is 
used to eliminate this cosmetic problem. 

To help control the puff count of the smoking arti- 
cle, the paper may additionally contain up to about 
14% by weight of a bum chemical such as succinate, 1 5 
citrate, or any other alkali metal bum chemical known 
to those in the industry. The preferred burn chemical 
additive is about 0.001-0.99% by weight citrate. 

The paper may further include about 0-1 %, (pref- 
erably about 0.3%) sodium carboxymethyi cellulose. 20 
This chemical, which acts as a film former, contributes 
to the imperviousness of the ash, which helps to 
reduce the stdestream smoke. Sodium car- 
boxymethyi cellulose is also believed to act as a car- 
rying agent to help get the burning agent (e.g., citrate) 25 
into the paper. 

In addition, the paper is made with a loading of 
about 25-40% by weight, preferably about 30%, of an 
inorganic filler such as calcium carbonate. Those skil- 
led in the art will recognize that any inorganic filler 30 
may be used that results in a paper with the desired 
combustion parameters and which does not impart 
undesirable subjective qualities to the paper. When 
calcium carbonate is used, it may have a surface area 
of about 7-80 square meters per gram by the well- 35 
known BET method (see, for example, F.M. Nelson et 
al. f "Determination of Surface Area", Analytical 
Chemistry, Vol. 30, No. 8, August 1958, pp. 1387-90, 
for a description of the BET method). 

One method for producing the paper of this invert- 40 
tion employs a daubing dandy machine which is des- 
cribed below. Fig. 1 depicts the pulp web-forming area 
of a conventional Fourdrinier papermaking machine 
10, adapted to produce a continuous pulp web 16. A 
headbox 12 is adapted to contain a quantity of eel- 45 
lulosic pulp which is supplied to headbox 12 by a 
plurality of conduits 13 which communicate with a 
pulp source (not shown). A common pulp source is a 
pulp storage tank, which is not shown.* 

Placed immediately below headbox 1 2 is an end- so 
less forming wire 1 4. A slice 1 5 defined in a lower por- 
tion of headbox 12 adjacent to wire 14 permits the 
pulp from the headbox to flow through slice 15 onto 
the top surface of the wire 14 to form pulp web 16. 
Slice 1 5 is usually of narrow vertical width in order to 55 



regulate the amount of pulp which flows from headbox 
12. The length of slice 15 typically may extend sub- 
stantially the entire width of pulp web 16. 

The top portion of wire 14 is adapted to move for- 
wardly toward a couch roll 17 and away from slice 1 5. 
The direction from headbox 12 toward couch roll 17 
is the downstream direction. Once pulp web 16 has 
been formed, it passes an applicator means 20 which 
deposits additional material onto pulp web 1 6. As wire 
14 begins to move downwardly about couch roll 17 
and back toward headbox 12, pulp web 16 is delivered 
from wire 14 to a plurality of press rolls 18 and then 
to a dryer section of papermaking machine 10. As 
pulp web 16 advances in the downstream direction, 
excess water is permitted to pass through wire 14. A 
vacuum typically may be applied to at least a portion 
of the underside of wire 14 to assist in the removal of 
water from pulp web 16. Couch roll 17 may be adap- 
ted to provide a vacuum through wire 14 to the under- 
side of pulp web 16 to remove additional water. 

FIG. 2 depicts the applicator means 20 which 
deposits the additional material onto pulp web 16. In 
a preferred embodiment of the present invention, 
applicator means 20 comprises a hollow rotating drum 
21. Rotating drum 21 typically includes a plurality of 
longitudinal slits 22; alternatively, the drum posses- 
ses a plurality of troughs. In the preferred embodi- 
ment, each of slits 22 or troughs is oriented parallel to 
the longitudinal axis of drum 21. The number of slits 
22 or troughs positioned about the drum will of course 
depend upon the radius of the drum. 

Drum 21 is placed in contact with pulp web 1 6 fol- 
lowing formation of web 16 on wire 14. 
Alternatively, drum 21 is not in physical contact with 
pulp web 16, but is proximally located so that pulp can 
stream directly from drum 21 to pulp web 16. 
Preferably, the velocity of both drum 21 and pulp web 
1 6 are substantially synchronized, such that the angu- 
lar velocity of drum 21 is approximately the same as 
the linear velocity of pulp web 16. If drum 21 is not 
physically contacting pulp web 16, the velocities of 
drum 21 and the pulp web need not be identical. The 
point at which the material is applied is preferably at 
or beyond the point at which the base web has con- 
solidated. 

While drum 21 is depicted as having both ends 
open, one or both ends may be entirely or partially 
dosed. Drum 21 typically is supported by rollers pro- 
truding from the ends of drum 21. The supporting rol- 
lers may, in turn, be supported by a frame. Preferably, 
the frame can be lowered so that the drum is proxim- 
ally located to pulp web 16 or can contact pulp web 
16. 

Drum 21 may be rotated by any desired means. 
In one embodiment, drum 21 frictionaily engages pulp 



* The pulp employed to make the paper of this invention is preferably of extremely low consistency - for 
example, less than about 0.5% fiber solids. 
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web 16, thereby achieving synchronized velocities of 
both drum 21 and pulp web 1 6. Alternatively, the drum 

21 is rotated by an external drive mechanism. Suit- 
able drive mechanisms are belts, gear trains, and the 
like. One of ordinary skill in the art may make a selec- 5 
tton among the means for rotating a cylindrical body 
without departing from the scope of this invention. 

As stated above, rotating drum 21 may possess 
a plurality of slits 22 or troughs. Slits 22 preferably are 
disposed equidistant to each other about drum 21, io 
although nonuniform spacing between slits is contem- 
plated by this invention. Preferably, slits 22 are posi- 
tioned about 5-40 mm apart, measured from the 
center of one slit to the center of a slit immediately 
adjacent to it (center-to-center). More preferably, slits 1 5 

22 are about 15-30 mm apart and, most preferably, 
about 21 mm apart 

Those of skill In the art will understand that the 
size and shape of the crossdirectional regions of 
increased basis weight will be determined by the 20 
shape and dimensions of slits 22. While slits 22 are 
preferably rectangular in shape, a selection may be 
made among various regular and irregular geometric 
shapes and forms without departing from the scope of 
the invention. Additionally, the crossdirectional reg- 25 
ions may themselves be contiguous or non-contigu- 
ous in the crossdirection. Preferably, each of slits 22 
has substantially the same dimensions. More prefer- 
ably, each of slits 22 has dimensions of about 1-10 
mm (more preferably about 1 .5-5 mm) in width. Most 30 
preferably, the slits are about 2.5 mm wide. 

Preferably, the length of the slits is at least sub- 
stantially the same as the circumference of a smoking 
article, such as a cigarette. The practitioner, however, 
may make a selection among various slit lengths with- 35 
out departing from the scope of the invention. For 
example, the slit length may be greater than the cir- 
cumference of a cigarette, in which case the prac- 
titioner may find it desirable to cut the resulting paper 
into a particular width. 40 
Alternatively, the slits may have a length of less than 
the circumference of a smoking article. 

Each of slits 22 acts as a conduit through which 
material is deposited upon pulp web 1 6, thereby creat- 
ing elongated areas of additional material which will 45 
become the regions. Preferably, the flow of material 
is regulated so that material does not emanate from 
more than a single slit 22 at a given time. 

Pulp is conducted to the slits in the following man- 
ner. A cylinder 25 transports material from a pulp 50 
source to a stationary shoe 23. Stationary shoe 23 
transfers the material, through an aperture 24, to the 
interior surface of drum 21. The interior surface of 
drum 21 is in complementary contact with a stationary 
shoe 23, out of which material flows. Such a com- 55 
plementary contact is achieved by having the area of 
contact between drum 21 and stationary shoe 23 con- 
centric with the radius of curvature, and in contact with 



the interior of drum 21. Preferably, the distance be- 
tween stationary shoe 23 - drum 21 contact area and 
the drum 21 - pulp web 16 contact area is minimized. 

Stationary shoe 23 is elongated and has 
approximately the same length as drum 21 . Stationary 
shoe 23 contains an elongated aperture 24 that 
extends at least a portion of the length of stationary 
shoe 23. In addition, aperture 24 is capable of dis- 
charging a substantially nonvariable amount of ma- 
terial at any point along aperture 24. Aperture 24 
preferably has approximately the same dimensions 
as each of slits 22 in rotating drum 21. 

The rotation of drum 21 acts as a switch to inter- 
rupt the flow of material. The flow of material is inter- 
rupted by contact of stationary shoe 23 with the 
interior surface of drum 21 itself, and permitted when 
aperture 24 is aligned with slits 22. Thus, the rotation 
of drum 21 allows a plurality of crossdirectional reg- 
ions 11 to be laid down on moving pulp web 16. 

In an alternative embodiment of the present 
invention, a rotogravure-like process is employed to 
deposit additional amounts of material on the base 
web in the crossdirection. In this embodiment, rotating 
drum 21 contains a plurality of troughs. The troughs 
are oriented parallel to the longitudinal axis of drum 
21. An amount of material substantially the same as 
the volume of the troughs is placed in each of the 
troughs by means of a distribution header and met- 
ered by means of a doctor blade. 

Once one or more troughs have been filled with 
material, drum 21 is rotated as previously described. 
Upon contact of a material-laden trough with base 
web 16, the material is transferred from the troughs to 
pulp web 1 6. The transfer of material from the troughs 
to pulp web 16 may be assisted by vacuum applied by 
a vacuum box 26 through wire 14 or by pressurized 
gas applied through the troughs. 

The volume of additional material deposited will 
of course be determined by the volume of the troughs. 
Preferably, the troughs have the dimensions of be- 
tween about 1-10 mm in width by less than about 3 
mm in depth. The length of the troughs should be at 
a minimum substantially the same as the circumfer- 
ence of a smoking article, such as a cigarette. 

Once the additional material has been deposited 
by either the daubing dandy or rotogravure methods, 
pulp web 16 with the regions 1 1 may be pressed by a 
roller means located downstream from the rotating 
drum. Preferably, pulp web 16 is pressed on press 
rolls 18. The pressure employed in the press rolls is 
comparable to that commonly used for pressing cel- 
lulosic pulp web, about 250 pounds per linear inch of 
the press rolls. In addition to sheet consolidation, 
water is removed from the sheet by the press rolls. 

In an alternative embodiment of the present 
invention, a second headbox may be used to deposit 
additional material directly onto pulp web 16 or on a 
top wire that contacts the top of pulp web 1 6. The slice 
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of the headbox, when open, deposits additional ma- 
terial onto pulp web 1 6 or onto the top wire. When the 
slice of the second headbox is dosed, additional ma- 
terial cannot flow out of the second headbox. The 
practitioner may control the rate of opening and dos- 
ing of the slice on the second headbox to construct 
regions in the cross direction of the desired dimen- 
sions. 

Although the daubing dandy or rotogravure-type 
methods discussed above are preferred to produce 
the paper of this invention, other methods involving 
transfer rolls, a four roll size press or crepeing devices 
may also be used. The transfer roll method contem- 
plates applying bands at the press roil, the four roll 
size press contemplates applying bands at the size 
press, and crepeing contemplates applying microc- 
repes in normal dgarette paper. 

FIG. 3 depicts an example of paper according to 
the present invention showing pulp web 16 with a 
plurality of crossdirectional regions 11 of increased 
basis weight FIG. 4 depicts an example of a smoking 
artide incorporating a paper of the present invention 
which contains a plurality of crossdirectional regions 
1 1 of increased basis weight 

EXAMPLE 1 

A slurry of refined hardwood is applied to a base 
web on a 305 mm (12") wide pilot paper machine 
operating at 203 mm/a (40 fpm). The base web is 40 
g/m 2 composed of flax fibers with 30% predpitated 
calcium carbonate (surface area: 22 rrt^g) at 40 
Coresta porosity and the crossdirectional regions 
have an additional 10 g/m 2 band application. The 
slurry is composed of hardwood pulp that has been 
prepared by refining 360 g of bleached hardwood pulp 
at 1 .4% consistency in a standard TAPPI Valley bea- 
ter for 24 hr. The slurry is applied at 0.75% consis- 
tency on to base web in bands 5 mm wide spaced 21 
mm center to center. The thickness of the base web 
is 64 urn (2.5 mils), whereas the banded region is 69 
um (2.7 mils). The application device is depicted in 
FIG. 2. The sheet Is dried, rewet and dried to remove 
wrinkles, sized with 0.9% sodium/potassium dtrate 
and used to wrap a tobacco column. Cigarettes ma- 
chine-made from this paper extinguished during static 
bum in 30 to 1 20 seconds after the bum line reached 
the first band. 

EXAMPLE 2 

A slurry of Cellulon (Weyerhae user's high surface 
area biologically created cellulose) is applied to a flax 
base web of 35 g/m 2 with 30% caldum carbonate (sur- 
face area: 8 g/m 2 ) at 40 Coresta porosity and the 
crossdirectional regions have an additional 1 g/m 2 
band application. The slurry is applied at 0.04% con- 
sistency on to base web in bands 5 mm wide spaced 



21 mm center to center. The application device is a 
plastic template placed on top of a wet handsheet in 
a handsheet mold. The slurry is pumped on top of the 
template and applied on to the base web through slots 

s cut into the template. The thickness of the base web 
is 67 um (2.6 mils), whereas the banded region is 71 
um (2.8 mils). The handsheet is dried, sized with 0.9% 
sodium/potassium dtrate and used to wrap a tobacco 
column. Cigarettes hand-made from this paper exti- 

10 nguished during static bum in 30 to 120 seconds. 

EXAMPLE 3 

A slurry of the experimental expanded fiber pro- 
fs duced by Proctor and Gamble Corporation (Buckeye), 
a highly refined and fibrillated cellulose made using 
mechanical abrasion, is applied to a flax base web of 
35 g/m 2 with 30% caldum carbonate (surface area: 8 
g/m 2 ) at 40 Coresta porosity and the crossdirectional 
20 regions have an additional 5 g/m 2 band application. 
The same method of application used in Example 2 is 
used in Example 3. The thickness of this sheet's base 
web is 74 um (2.9 mils), whereas the banded region 
is 81 um (3.2 mils). The handsheet Is dried, sized with 
25 0.9% sodium/potassium dtrate and used to wrap a 
tobacco column. Cigarettes hand-made from this 
paper extinguished during static bum in 30-120 sec- 
onds. 

It will be apparent that the foregoing is merely 

30 illustrative of the principles of this invention, and that 
various modifications can be made by those skilled in 
the art For example, although sucdnate and citrate 
have been mentioned as possible bum control chem- 
icals, other conventional bum control chemicals can 

35 be used if desired. Furthermore, one, some, or all of 
the components of the papermaking machine as des- 
cribed above may be rotated or translated to create a 
different configuration of the machine. 

It will further be apparent that the vacuum box 26 

40 described above in association with a rotating drum 
21 containing troughs (not shown in the drawings) can 
equally be used with a drum containing slits 22 as 
shown in FIGS. 1 and 2. 

Thus it wOl be seen that this invention provides a 

45 nonlaminated paper having a plurality of crossdirec- 
tional regions of increased basis weight Such paper 
is useful as a wrapping material that alters the puff 
count of a smoking artide. The invention also enables 
the amounts of burn retardants used in wrapping 

so materials for a smoking artide to be reduced and per- 
mits increased use of expanded tobacco. The inven- 
tion further provides a method for producing paper 
which allows a wide variety of materials to be laid 
down in the crossdirection of the paper. 

55 
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Claims 

1. A nonlaminated paper comprising a base web of 
celluiosic fiber characterized by a plurality of 
crossdirectional regions having a basis weight 5 
greater than the basis weight of the base web. 

2. A paper according to claim 1 wherein each 
crossdirectional region is divided Into a plurality of 
separate sections which are non-contiguous in 10 
the crossdirection. 

3. A paper according to daim 1, wherein the 
crossdirectional regions contain material 
additional to the base web, preferably celluiosic is 
material or filler. 

4. A paper according to claim 1 adapted for use in a 
cigarette or other smoking article. 

20 

5. A paper according to daim 4, wherein the paper 
has a basis weight sufficient to promote a dec- 
rease in the static bum rate of the smoking article. 

6. A paper according to daim 4, wherein the 25 
increase in basis weight Is up to 100% above the 
basis weight of the base web, preferably from 
0.01% to 30% above. 

7. A paper according to daim 3 or 5, wherein the so 
crossdirectional regions have a width of from 1 

mm to 10 mm, preferably from 1.5 mm to 5 mm. 

8. A paper according to daim 4 or 6, wherein the 
crossdirection regions are positioned from 5 mm 35 
to 40 mm apart, preferably from 1 5 mm to 30 mm 
apart 

9. A paper according to daim 4 or 6, wherein the 
base web has a porosity of from 25 to 60 Cores ta f 40 
and the crossdirectional regions have a porosity 

of up to 10Coresta. 

10. A method for making a nonlaminated paper by 
forming a moving base web of celluiosic pulp on 45 
an endless screen; characterized by: 

depositing additional material on the mov- 
ing base web to form a plurality of crossdirectional 
regions; 

pressing the moving base web, after dep- 50 
osition of the additional material, to form a paper 
having a plurality of crossdirectional regions of 
increased basis weight 

1 1 . A method according to daim 1 0, wherein the step 55 
of depositing the additional materia) further com- 
prises applying vacuum to the underside of the 
moving base web where the additional materia) is 



deposited. 

12. A method according to daim 10 or 1 1 , wherein the 
step of depositing the additional material com- 
prises: 

rotating a hollow drum possessing a 
plurality of openings; and 

conducting the additional material from a 
source thereof to those openings whereby the 
rotation of the drum acts to deposit the additional 
material onto the moving base web. 

13. A method according to daim 10. wherein the 
additional material is grass, wood, or flax pulp. 

14. A paper making machine of the Fourdrinier type 
having means (12) for flowing a quantity of pulp 
onto a moving endless forming wire (14) located 
there below to produce a pulp web (16); charac- 
terized by: 

applicator means (20) for depositing 
additional material on the pulp web in successive 
crossdirectional regions; and 

roller means (18) disposed to compress 
the pulp web (16) to form a nonlaminated sheet 
of paper. 

15. A machine according to daim 14, wherein the 
applicator means (20) comprises a hollow rotat- 
ing drum (21) possessing a plurality of slits (22) , 
a stationary shoe (23) in contact with the interior 
of the drum and containing an aperture (24) 
through which the additional material passes, and 
means (25) for conducting additional material to 
the stationary shoe from a source of the material, 
whereby rotation of the drum acts to interrupt the 
flow of additional material from the stationary 
shoe to the pulp web. 

16. A machine according to daim 15, wherein the slits 
(22) are substantially parallel to the longitudinal 
axis of the rotating drum (21). 

1 7. A machine according to daim 1 5, wherein the slits 
have a width of from 1 mm to 10 mm. 

1 8. A machine according to daim 1 5 wherein the slits 
are spaced from 5 mm to 40 mm apart 

19. A machine according to daim 15, wherein the 
applicator means (20) further comprises vacuum 
means (26) for applying vacuum to the underside 
of the base web (16) where additional material is 
being deposited. 

20. A machine according to daim 14 wherein the 
applicator means comprises a hollow rotating 
drum possessing a plurality of troughs, and a dis- 
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tribution header for filling the troughs with the 
additional material, whereby the additional ma- 
terial transfers from the troughs to the moving 
pulp web underneath the drum upon rotation of 
the drum. 5 

21. A machine according to claim 14 wherein the 
applicator means comprises a head box including 
a slice which when open deposits additional ma- 
terial onto the moving pulp web and when closed 10 
prevents flows of the material out of the head box, 
whereby crossdirectbnal regions of increased 
basis weight are created. 

22. A machine according to claim 14 wherein the 15 
applicator means comprises transfer rolls located 

at the press roll. 

23. A machine according to claim 14 wherein the 
applicator means comprises a four-roll size press 20 
located at the size press. 

24. A smoking article comprising a tobacco rod over- 
wrapped by a wrapping paper in accordance with 

any of claims 1 to 9. 25 

25. A smoking article according to claim 24, wherein 
the cross directional regions (11) have a width of 
from 3 mm to 7 mm, preferably about 2.5 mm. 

30 

26. A smoking article according to claim 24, wherein 
the cross directional regions (11) are positioned 
about 21 mm apart 

35 
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